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(54) LIQUID CRYSTAL DISPLAY DEVICE AND ITS MANUFACTURE 

(57)Abstract- 

PROBLEM TO BE SOLVED: To obtain a liquid crystal display 
device with uniform cell thickness, a uniform alignment state and 
high display quality. 

SOLUTION: The alignment treated alignment layer of a principal 
plane, of a counter electrode substrate 10 on which a black matrix 
5 (5a, 5b) is formed or of an active matrix substrate 20, is coated 
with a photosensitive resin film 9. After drying, light shielding 
spacers 7b are sprayed on it. The photosensitive resin film 9 is 
irradiated with UV rays 1 5a from the rear side of the substrate 
using the black matrix 5 (5a, 5b) as a photomask and further the 
whole plane is irradiated with UV rays 15b from the principal plane 
side. Subsequently the photosensitive resin film 9 is developed 
and hardened to arrange light shielding spacers 7b only on the 
black matrix 5 by using the photosensitive resin film 9 as a binding 
layer. Subsequently the substrate and the other substrate 20 or 10 
are stuck and adhered to each other so as to keep the respective 
principal planes mutually confronted and the gap between the 
both substrates is charged with a liquid crystal 1 1 . 
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[»8fc¥R] 7 =7 v ? V h V ?X 5 ( 5 a , 5 b ) W 
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V h U 9 X 5 ±.0>MzmW. L itfJL <T coMt£ 5 — * 

2 o * /stt i o ssiv^^wj&wiftrt - * J: a teas 



(a) 




(b) 




(2) W2 001-66606 (P2001-66 65 



m i cornet . msBmsxmmim o£o iz7? * 

3£t£ffiHl££li*Jf k LT s BHtSftT £ fc £ WS 

k-r&s&niit^iig. 

«fc-$-$tt*JS i x{iit*iS2fciBtiiOis H H B^s«. 

m2cDmm(7)±m±^ mfommziitzmmwMim- 

m^hTMb. msE>m. i mmm<o±izx'*.-* tzm 
m-f&xmt, mimftWMmmjzftzmzm 2 comt. 

xmtth -T k fc i 01IMffiBa*5ffl»JliliB*!fi3KS-tt-*X 
St. «iaS«f£«HilIK*sa«L^ lS"ffc;$i2:l>Xg£:# 
tf i k ^#mk L/t^ B B B ^^K^»3t^» 
[MSB 5 ] ffi&R 2 fc!E«« H B B iSl^«£«t 

fgl(7)»7)±W±fc, IEl^Sl£ii£KfrJl£»r 

^fw-sisfc, mmmmmmmiz^mm 1 oas« 

TiMtS i k tc J: OWBBS3K1H«J»l«*«8eS-frftX 

tf £ k £#mk L^ B 1,f^§g«^K3it;fj&„ 
[ff;R3f6] lulBX^-^«I4^^L. f)iB^2 

3K&IB^*I3S£ 3 k £#$fck-r& 

11*314 fclBmc7)M B B B ^^«^M3i*&„ 
H!*3S7 ] lalEX^— WM!4£WU flulES? 1 
O^O^Hlffl^^MIHx.^— -9-* 7 * b vx? k L 
t, 3e*iSiifi-*XS*Sfetc«i.fcifc*«r«i:^S 

[0001] 



WlT&m B B B l£^«fcBlvT. |gl<7)lKkl!§2<9»K 
kcoBBIfttOiW- fc.X'*— tf-*:/9 v?vh\) ?x<7)& 

[0002] 

7'7>-/^vhU^X^Jt$tLT^S. fig*, UIB7"9 

xh^tztK m&x\mnm<o$\±*?mmMt lto 

Wffl^gWkLTs fBlB^'y^VhU^X^T^T- 

[0003] 14 ( a ) IJTFT (thin film transist 
or ) vvfcT? x 4 > y ? xSM^gf^i 
»^£*5iiWi=»V ^fc¥flgBIT& & . H4 (b) , 

(c)ii i4(a) <oa- a* izmtmmmxh 
o,H4(b) timftw&mmizBMz&mLtMBm 

S^§»7)$rffllII£. 04 (c) 3&*TFTTW 36Kfc:/ 

[0 0 04] H4 (a) fc*5V^T. fl#lffi^l kjME 
«23&>i»**VhU^ XS»cO#S^fcT F T 3 ^mtt 
fcfU TFT3«y~XtI, y-btlStfHWV 

tz. BM5tffi3ffi6m- mmi, 2WTFT3S 

rm«mffi4^H^#trffi«) *aa±ac3Biss<i 

[0 00 5] 04 (b) tCfeV^T, TFTTWat2 
0^Mfci±«#iS^lklfflS««S43&s^§^ Mr*I 
mffi*Kl 0O±Wfci2*flMJ»ffil 2^«§ti. 

*rt*i@0j*ffii 2«DTiiMk lt. mmmemhcomm 

■ZWotzMzc r%b"coikmmMfrt>%:2>77 -y b 
U^X5a (5) ^J^StLT^S. dfX^TFTTl/ 

-f3s«2 o bMfowmmmi ottiK w^msRx/^ 

— 1 7 a £ tf - LT , 5V ^^HJ^Wrtrt"* i 5 fctt 0 -6- 
fcJB&ft 1 1 jifasW&h.T v^s . 

[0006] H4 (c ) fcfeV^Ts H4 (b) 
aiWi, 7 7 -y ^ v h U ?X 5 h ( 5 ) ^|j>lt» 
10ltlii<, TFTTW36«2 0il!kOli«a56Ja 

^ x 5 b {Hi#EK 1 k IfSWffi 4 <0H<0* fc^BSS tt 
TV v& 7'57?7h'J?X5b <50±S)1 k LTTii 
fltfSt 1 4 . TSffik 1 3 *Mm-h £ k fc i 

[0007] ^si^^a^WjBtfcJi. H««®4 k 
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H4 ( b > iz^-tffishmmkwx'it, ttfammmg. 1 o 
mizmirL>titz7 v >ynh'jn5 mmu 6m 

6m^lS^£M$E^5/£fok:J;i. Ot 
TFT7WH20fc ^©JWKT'IA 0 - A 5 

[0008] ^tucstu mm. H4 < c > i,z^~tm& 

hv?x (bm) ^yTis4-fr£*m\^x^&tz&>. m 
is^j; o^mmmmmmi o fcTFT7W«2 o t 

HBcDjffJ&fcLT. :/^>y?Vby?X (BM) jJ-fT 
[0009] — jftft 1 1 £*««LT&&-^««: 

mz7°7X^ >y ? b'-X^ V if ^ •?> X^<- 
-9-7aSrSSaLTV^„ 

[0 0 10] bZ^tiK ZCOX^-WZ. X-^— 9« 
§ i: U 3 IBBHsfiSft fz „ 

[ooii] zcDi ?%fflMzmm-z>¥-mb tx, - 
ttcommmiz s .r cmmmcDmm^mm-t^ x^— 9-^ 

(i. »H!PF6 - 1 7 5 13 3-^18. W9-4 3 6 
3 4^flfclEa$^T^S J; d=5r^ ^ h y 7i££ffl^ 
#MT4 - 3 2 10 1 3^#^f5ig$tl.T^ 

[00 12] 

[^wfii^tj; o t-t&mmi ±mLtz mmv6~ 
17513 3^4kMt,zm^tix^z>-%mi±. mmmz 
wmLtzmz? vmizx 0 x^-vtwmuvM 
cDm®izmm-& t^o jf&x-h s z vimx-im 

RJiCDX^— VIZ 7 \z>7~mm% Ml" S fc#>. 7 b'y^' 

nbm^tzWMmm^-^tzib. m^^commm 



[0013]§^ W#g|5]^h£7)^t®)^§^X 

^--9-*^ b->^Mst- J; ofjii-f-s^*^ 9 . mm 

^ 0 . 9Jil LtzX^-vmi <$>b tLX. -b;^> <y r 
[0014] #15^9 - 4 3 6 3 4^-&#{=M^§tLT 

t^ft^raai. TFT7i^>fii<?)±B7)^i{:^-t 

^ x *mj&t& t\->o umx*$> h . 

[0015] t^L** i 'o, x^.-^tH*L^f^i2 

* v wmmxtm-tz am.imgmmi.izwm t 

[ 0 0 1 6 ] § a>iz. dtnmmmLkizmfomwffii- 
&mz, z (D&mzttmztix t > § x^— ^*«ht-c: 

ttz. im^wm-e - 1 1 5 1 3 3#&«fcRi*fcs 

[0017]*ft, -(RfcieiBlffi^M^LffiltlMil^^f-o 
±IBO*}£fcJ:9, xs<-WM.tb&±titz B M 

Lid. 

[0018] '-{fiHM - 3 2 1 0 1 3-^«fc:8B^SfL 
tv^J:d*»lKS*ffl^-S*«tt. x^— 

5«rttj;9. mmmm\-cr>wm<^^zx^—vtim 

[0019] L^L^r*^. x^s— 9-fcnafSKKW<0« 

ifcto, ^:cox^-if^H-rS3fc«cSL^M H B Bffil*l^ 
3&^t, ^Sh-^tTavh^xh^ffiT^S. 

jaHi-s^vp^r^T- •< v v rxmmiymm 

[0 020] 4fcs X^.-^'«#HS$tLTV>^r^cD 
T, J8UISEA^^^;Wt«W)K«i^fc«t 0 , X^— 9" 

t/t 0 . x^-^^SrTl.^ciIBr&iMfcm^'OttT . 

o -r h t ^ 3 ras^t^- lx v ^ . 
[0021] 2jc^Bj{4. i o «t a ^mm^mm-^tz 

bbt l z%%titzi><7)X'$>K) . HSSattx^- 
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t\btefoh<, 
[0022] 

-f -y f-y^S-T^^JtStiT^^^ 1 coa&Kk , f«IB 

ESi$.tf*-?®M a<td tr? y^h^ 

Sft-T&Si^cDMgk*^ X^— f^^LTJA 1 ?^ 

MMIMSrll*Ji k LTEMStiT £ k 

[0023] X'*— 7^Vh'J?X 

T\ x^— 9-fcSH-r-g»^m=J;S3yb7Xh®T 
c7)^v^ n a B ^^Sr#S £ k 3&s-C# So £jfc> lalffiS 

jpcommmizx-o x t> x^-^wrrs zti>*%\<\ 

[0024] 4fc. W*3I20^BJ«. 3Sic<7)EtiU~i 

S^k#m£$*LT^|>k*^ BulBEtt.&t/SM 
£H3 X o Izyy >y ? v h U ?X«§h.T5:Sil 
cOffiKk. @HJ«ffi£M;t*:J§20»tk^\ x^— 1 

*ftLxm&h%ti, mmwmcofmmzm^if%m^ 

Ktzm&^gmxfo -5 X , KriBX^.— 5 
[0025] £*>*& s «IBIft»«10fMBfcPI«fc. 

x^— 7my^ Aiwtatui^ 
i^JstLTiaa^itTv^coT. x^— nzismtz 
mmnzx & n y h 9x hiKT<o*v^tfMa!ar«3s*# 

&t\bifiX%h. mrlBlf*iSl^0Ji:!l«^. 
«#^WfllJKT'BfflBX^--9-^ll*SixTV^co 
T-\ '\"*;U9«P£fcr J: -jT ix^.—- r^ffKrT-S. - k 

[0026]$^, w&m3 e&mi* If 1 XJ±H 

[0027] £<75%g\ -Kt. 
y^vhU^XJ2Wh<0fltW mum IzWMZtiXLt 

[ o o 2 8 ] ftfc, msp5i4 <mm$, mm. 1 fcism 

<0fcJI£ijj^£S^£:fi1^*oT. H«iB7"5 >y ? 
•7 b y ?Xj&9Bj£3*ufcS&2 oaaSE<0±liJbfcs Eft*!! 

3fctt»fltJK*86*|jU fBBMJ-tirSISflfcs HfriB^ttffl 
I»±fc^-f^MfSIlt , lufB'Sft'MI 
Mfc3t * mfiam 2 cD*fS<?)Sffi*^fifiB7'^ 7??h'J 



?x£ 7 * h vx^ fc Lxmm-h z. t izx o MiajsaK 
[0029] iartiffiSriBiBi»it^t. X 

n&x^~^comM&i&m~f&&mti s %\'\ tfz. mis 
m^mmmmx^-v^wm^tix ^h<nx\ m^u 

CDHmMlz iotfe xi-V&&Wrt& £ fc j&ftfiri •» . 4 
ft, y7«y^Vby^XS-7*bVX^fcLT, 7*h 

[0030] ttz. ff^ll5«0^HJtt. if&B2tziBitt 

w^tiizmtm&Mm-hJMk . i<oEWJ«o±w» 
KteftfcWiess i comm.<vwmfr ^mEr? -y^vhu 

ttttlltM^iS^^^SXSi: . WiB^51HMJiiJS^5» 
[003 1] icoiafcry^y^vby^x^x^ 

EW-Sfcfe. ErtlJ^^-^Ertl«!fflX@i=*5(tl.x^. 
— ^<0Mlft««-r*«K*6arV^ lulBJS3Ktttf 
fllMT-X^— fhWif § flX t ^ OT,^ A^W^ 
i,z3:-3Xi> x^—W&mi-& ^ i: 4^, 7-7 

**fa<o-c. mtziizm-m^y^v^x^^mth-m: 

[0032] ±?z, W*JB6tfO^BJi±, ft*3l4 fclB® 
2 <7y3BR<7>£ffltip h mriBx^— 9-^ 7th-7X?tL 

[0033] Z.<?)1g&. »2<0»Kfl5±B5fctJV^T. it 
^tt^l-t--I.X^--9-c7)TSIJ^h^JS*ffi1StIlli3&«* 
El*i)acOSffiHffi#'J;0JE< : 5r0, SMiOlifta* 

[0034] ff^JS7tfO%BJ{i:. tlBH 
1 CD*RO±Hfii^ 4> tWBX^.— 9-% yar Y~?X9b L 

[0035] i<D^&, ^1«01««±W:B^T, ifi 
3^**-f-SX^-i?-<7)TgBJ^h«0^1^liJl^^* 
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m^mwzwm-t h z. t ifix-% & . 

[0036] 

[&g<3Hft«)ftHB] HI ( a) *HB9<0-SI»J 

(b) , (c) te-TcDHl (a) <0B-B' jSUCfelt* 
KHHT'&D. HI (b)ii. /5 7??h'J^*f 
faWmgMliZMf&ZtiX I HI (c) v 

^LTV^S. itlfecoHfcfc^T. H4 (a)~ 

(c) fcPW<o«j$(cWU HWWWHwtii»K *tf> 

[0 0 3 7] y77??b^X5 (5a. 5b)il 

H*i5 em\-mmi. 2 t f t 3 &tifi$«S4 

777nh!Jn5 (5a. 5b)±C0»fc, X^— 
-9-7bA<iB«$ttTi3 0. ;«5^- ^7b^J;D, T 
FTTWSJE2 OfcJtflflMHBKl 0c7)»: (-fe/l-^r 
^•y7°) (C«feh.TV^*. TFTTWSfi 

So 

[0038] ifWMz&^X . X^— 9" 7 blZis V 

-tfr&^Mtx^-- 9-CJb«. MffiX^-^3:. M£ 
fcJSfex^— W«ffl§its. Mfex^— 91i. uv* 

[0039] (« 1 nmtmm) ^mtrmmtv^m 

1 coHJteKMS'Hafc^V^TSSBB-rS .HI (a) 

(b) t,ztn~tmghm?mw.it. H2t*-rx^— 9-<oia 

{trn-fexfcSTtBftSiT.*. ±"f\ «#BS»1 (Al 
f$7000A), 7«K!ft2 (WS i« N 3 

00 oa) . tft3, mmm&4 (I TOM. 

4 00A) ^&?&£LfcTFTTWaeK2 0»tmi*l 
3tBJMffil2 (ITOI, ff£1400A) . 77 7? 
?h'J?X5a (CrK, I§1500A) 

*tiftn«S0Ki o_tfc, ^-m^^vweuctosK 

(H2 (a) ) . 

[ 0 0 4 0 ] Mmmmmmi o«s«8±t. 

<£ K>wmL. mm ( 9 o°c- 1 o#> ^^t, iw 
1 umcomm^m^t^ 02 <b> > . 



[0041] fflBJaBEttffiJBK 9 <at(C. HfiX 
^-t-7b (v-U^ : 4. 5^tm) £ 1*9 -ftWUM* 
fflWC. »4 0ffl/mm*fc!3rSi3K:%--t=ISE*rf* 

(H2 (c) ) . 

[0042] mz. Mim%?\mmm9 t % u 1 5 

a SrKHMJ; OMfaWIffiK 1 0 fcg»ft$*ufe^ '5 >y ? 
*. *#«tet±9 OOmJ/c m**Cfig»-$-& - fc fcj: 

a55cos-fex^— ti htfm^*Kiz®ft<mmm9 

L^t <~t& tzfr%.V±m^cD U Vft 1 5 
aJOEIDi^mi. ±Bfcli?fi LfcS&fettW J!« 9 
.Tjy^ >y ? v h U ?x 5 a t^S^-v^ill^S:;*: 

&ffi±-t&fctbX'fo&. 

[0043] mz, mmtnmeomm. ttto-h-mn 

vfti 5 b &±h«j; o , wmx'fo&m&\mw%m9& 
mtth^zmmmwzftM.. mwm\,zi,± 3 0 0 m j 
/ c m 2 T-s§atrs o a-ax^— 9- 7 b TtiwfRKflm 

mm9l±, m&^—?7btf7*h~?*7t%:-oX. 
UVfl 5 bAijiT^^tLl.^WtSL^VW. H-feX^ 

— 9- 7 b #ie«§tiT v ^ v ^ftcommmsim 9 

tt-TS (H2 (d) ) „ ZZX\ «96ttWiliJt93&^tt 
x^—9-7bT^fc:t,|iI0i»s H-fex^— 9-7bTS5 

TKtt^fliM 9 A^tti- h ^zmmMm^tm.\ l z^f-m 

mum 1 ®. ztix^&tiisb. ythv yjj&mr Ltz 
m^jvz-* vy-iz&mitRB-ttet'^m^wm*) ut 

[ 0 0 4 4 ] * fc % * h U Vlg^^T L7t 

»<9*L&*^l4v tulBUV^l 5b$-±MfflScfcOSW 
SXS{4#B&tT*>J:V\ fflL. X^— 9-7 
biiM-fe <J83Btt> x^--rr**£5«3:^. 
[0045] Jfcfc, 12[6]ffi80Elt]tg*^ffiT§**V^ 

( 1 5 0-C- 3 04H . JS3eetfliJ«9 

^H*ilh LT. HfeX^— 9-7 bS-H«g|56J^h (7- 
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(02 (e) ) . 

to 04 6] *LT. UIBitrtl«®HR10fc:^-;MB 
Bttr^fliU TFTTW3E«2 0*IS"9"&*T»&lk 

[0047] J; a tftiLm^ <ifcifcj&%*3 
Sr-te/Wf ( 4 . 7jum±0. 2jum) SrW 
MAI l^^lltl^MtmU MA 

[0048] § fefc, #3&lf£«. MA^/Wca^cD 

x , w&mn<?>i%- i mm< . y h 5 x h a* 2 0 %~ 

5 0%I*J±Ui. 

[0049] J*feX^— 9-7 b £«E*U£«s £ 
OM-feX^— 9-7 b SrTffi^a^T', 0. 5 kg/ cm 

#>&tojm*mM-& ztizXK>. mmmmt m tia 

Tfl® Lfc£-fe/i^-fe/WS#£ £> (4.6 

Aim±0. 1 5Atm) t,Z-t&Z.ta s X'%&. 

[0050] (^2comtmm) *mi**Mzvixm 
2 <7)mtmm*mmi l zm^xmffl-tz> . 
&w,2cr>mtmmt. m 1 nmummtf?? »/?7h y 

? X 5 a &ftft|««S£K 1 0 UT vv& <Z)fc*t t » 
77 >y h U ? X 5 b SrT FTTW MR2 0 (cjgj« 
LTV^. BfflT^^VbU^X (BM) *^7W 

£MMk HStolDflfcfTO £ k J: 0 . BSSaSfcX^ 
-t7a # & £ ti&fecOffijyS&re&gK fc Jt^T s ^jSiftffi 

[ o o 5 1 ] & i comtmm tmt< mmiza&^xw, 
mr& .01 ( a ) ( c > i,z^rm^ B m^mm.ii. 03 

TrwaeK2 o s n^mmmmi o£.*tiwsnm 

£<mtX*fo&. (03 (a) > . 
[0052] mz, TFT7WHS2 0«I8± 

-(Ci D^ffJU $&tt ( 9 0°C- 1 0#) £froT. jR 
J*ft* 1 ul mvmm^ffcth (03(b)). 

[0053] mz. m3mfcimmm9(7>±iz. jtfex 

^-t-7b (y'J^:4. 5 um) * F^ftfcffiM*' 
fflwt . i&4 oft/mm* k3r& ± a (c%-fciJRfW-* 

(03(c)). 



[0054] 1ftS&H£BfJ&J89 1 5 

a £KWMcfc 0 T F T T W 3BK 2 0 fcJftfcSfifc;^ 

>S«ftfJ3ii§l 9 j&^HS-T & <3tefHKRfc&B*3«ttf> 3 fg 
*»fc*s 900mJ/cm2 TBSflWS ^ b 

m- h <r)\iz.jm&m.e> 3 fgco^T-sw hmmt, 
m 1 oso»B«fc*i v %tsb» t?t ftmtmmxfo & . 

[0055] <*:fc N m 1 OHSBg«Hc*iV%TlE«Lfert 
»k fiW^ttfc X 0 > U 1 5 b £±mWJ: 0 s W. 

i, **Wfc{4 300mJ/c m*'Vfmt& . MfeX 
9-7bT§BOjg^tt©IiM9{4. Ifix^-t7b 
^tW^fc^t. UV3K1 5bsWB*S*t*fe 
4«EttL*V^ 11-6X^—^-7 a*«a§#LTV^V^ 

i^(v&mfflm9\£g&rs (03 (d> ) . 
x\ m^mmmm 9 <n izm&msm^^&x 
mMft&m&iz^x t>.mi nmmmizm^xim 
vtz^tmmx'hh. 

[0056] */£ s % i comtmmiz&^xtmLtzft 

L^B# S TFT7W1S2 0±W7'777?MJ? 
x 5 b rtOKiSjM 8 ifcSSMSttWlllK 9 3&*j|£ v WtfS 
ot, ffi«8^ffiHa^/Js$VvK»-Ci>, m»*M 
ASW#4>it|.^{4. ffifiBUV^l 5b^±H«J; 
OBS|«--S.xS««ffl&LT^iv^ fit, <ro%ir, x 
^-1f7b(4lie (iS^tt) X^— rC**i6St4* 

[0057] KrtFKStOKrtilfcbSffiTS^flrV^ 

( 1 5 0°C-3 0t» ^ffd. itLT, !S3Ktt«fBIW9 
*0*»i:LT, X^— 9-7b5rH«^6^h (/?7 
nh'Jn5b<0±J) lzWm-t&ZbtfX%& (0 
3(e)). 

[0058] ixt:, mmmmmi 1 o 

lulBTFT7'^-f««2 0*IA'9-^:T^lkg 
/ c m 2 OjE*-C%-t#E L . £ - k T'v 

[0059] ioj; d fc:fBRLfcffi*;H4. *^BJ#* S 
MSUJtfci*. imi%— ^)VW ( 4 . 8^m±0. 
2jtzm) ^^TLTV^Jfe. -ttT. J )Vm<7>WM%iX 
tz*~?^- >y ^Mb b h 1 1 ^S-fe;^»^*^aA*^T 

mizmsmwmzft-i tztz^, mmm e fc{±x^-^ 

[0060] %$,iz. *mm±. msbt^Atemn 
-fimx y 5 > *-m*&m t . iii&mESr epjd lt«* 

sgp^x^.— 9-7 a *ift § m&wwt&mxmmzit^ 
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5 0%|pLbLfc„ 

[ 0 0 6 1 ] H-feX^— 9"7 b ftfEffiLfett. - 
OltfeX^-^b&Til&STC, 0. 5 kg/ cm 

bb^xm^mawt^ ztizxK), immzt m tin 

Zft^XtfmLtz^JlsCD-tjmtfZ (4.7 
um±0. 1 5/zm) te-th^kiPZ'^h. 

[0062]^ ^%ty\m±.<nmmmmfcmLZK& 

(thin film diode) tm^tzTf'r 4 7~W®.miWtt 
[0063] 

h V7x±izmytfmmmitwmmb ltx^-- 

[0 0 64] ^fc. *^BB;«ttL{f. -te/ki¥0%-'l4£ 
[HH«m#^Bj] 

[Hi ] hi ( a ) te^wnnmtmmizm?&TFT 

mmiz-KLt^mw. hi (b) ii77 7?7by? 
xzttfommmfcizBf&LtmikmjkMmcom i ( a > 

WB-B ' mtt5fti>i)TffiH. H 1 ( c ) Iff 5 <y ? V 
HJ ? X £ T F T T W a^^^ L^r^lS^aw 
HI (a) tf0B-B' mfciSftSiffffiHT-fc^. 

[ h 2 ] &mm<7>m i wmm&miz&vr&y? 7??b 



U ?x£Mft«IfflSt;:»^LfcH 1(b) ^JISstc 

[H3 ] ^mmcom2comimmi l zi5if^yy 

y?x£TFTTWSTO^j&L*:Hl ( c ) ottA 
S^^acOX^— ^<7)lBS7°t3-feX ^JiI»»-r»fBHT' 

[H4] H4 (a) |»TFT^fflUfc7?f^ 
?h U ^xM^^^MoffiJ^m^i^L^™ 
1.14(b) y^^vby^x-HtftmiMifc 

mt^r B ^^«OH4 (a) OA- A' 
&DMH. H4 (c) ii/77??h l J?X^TFT7 
l^-^a«t^L^ B B B*^Mc7)H4 (a) COA- 

a' m^nhmmmxh^. 

1 «-5fIEiH 

2 jmmwi 

3 TFT 

4 wswffi 

5, 5a, 5b 777?Vb'J^X(BM) 

6 W3figP 

7 a X^— -9" 

7 b jMfeX^.— ^ (H-feX^—9-) 

8 ffiltlffi 

9 MMtil 

10 MftWSMR 
1 1 

12 *tr«JM 

13 mrsmmm 

14 WfttfS 

15 a, 15b UVft 

20 7?f^?h l J7Xlfi(TFT7WM) 
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[HI] [H2] 




[H3 3 
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F 2H048 BA11 BA45 BA48 

2H089 LA07 LA16 LA19 NA12 PA02 

QA14 TA06 TA09 
2H091 FA35Y LA03 LA17 
2H092 HA04 JA24 MA14 MA15 MA16 

MA17 NA25 NA27 PA03 PA06 

PA07 

5C094 AA03 AA10 AA36 AA43 AA47 
AA48 BA03 BA43 CA19 DA13 
DB04 EA04 EA05 EA07 EB02 
EC03 ED15 FA01 FA02 FB01 
FB15 GB10 



